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 Abstract - The valuation of the nutritional status and body image 
perception of the immigrant population is important to detect exposed 
groups at risk and to make nutritional recommendations. The assessment of 
nutritional status can be carried out through different methods, among which 
Anthropometric ones are especially recommended in case of large 
immigrant flow. This assessment is an important basis for developing an 
effective strategy to improve nutrition and health status in immigrants. 
 
 Abstract - La valutazione dello stato nutrizionale e della percezione 
della immagine corporea nella popolazione d’immigrati è importante per 
l’individuazione di gruppi a rischio, in modo da fornire le opportune 
raccomandazioni nutrizionali. La valutazione dello stato nutrizionale può 
essere effettuata mediante diverse metodologie. Il ricorso ai metodi 
antropometrici è particolarmente consigliabile nel caso di un grande flusso 
d’immigrati. Questa valutazione può costituire un’importante base di 
partenza per sviluppare una strategia utile a migliorare lo stato nutrizionale e 
di salute dell’immigrato. 
 
 
1-Introduction on nutritional status   
 
The nutritional status is the current condition of health of a person or a 
group related to their intake and utilization of nutrients. It is influenced by 
endogenous (age, gender, ethnicity) and exogenous (nutrition behavior, 
physical activity, cultural, social and economic circumstances, etc.) factors.  
Malnutrition is the consequence of a lack or excess of nutrients and/or 
faulty utilization of them. Currently malnutrition, leading to either 
underweight or overweight, is one of the major public health problem 
(Livingstone, 2001; Kaur et al, 2003; United Nations Children’s Fund et al, 
2012; Olearo et al, 2014; etc.).   
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The ethnic groups are different in anthropometric characteristics 
related to the genetic component (Gualdi-Russo et al, 2014a). However, in 
addition to genetic differences, behavioral differences in diet and exercise 
habits between ethnic groups could also contribute to disparities in the onset 
of obesity. 
The process of migration generally occurs in few stages (Bhugra, 
Becker, 2005). The initial stage of migration generally has a lower incidence 
on health than the later stages (Gadd et al. 2006). During the post-migration 
stage, the impact of low-income condition and the high prevalence of poor 
lifestyle habits are associated with differences in attitudes towards healthy 
foods, limited knowledge about healthy diets, decreased awareness of the 
benefits of a healthy diet (Jonnalagadda, Diwan, 2002). An inadequate diet, 
combined with an inactive lifestyle, contributes to the tendency toward 
centralized obesity (Toselli et al, 2008).  
Immigrants, generally coming from nations with high prevalence of 
malnutrition due to nutritional deﬁciency, arrive in a new country 
characterized by high prevalence of malnutrition due to an excess of food. 
In a recent review on nutritional status of children of immigrants in Europe 
(Gualdi-Russo et al, 2014c), an increase in overweight and obesity has been 
reported with a higher prevalence among immigrants from North African 
countries. 
Obesity is associated with a variety of chronic diseases including 
hypertension, diabetes, cardiovascular disease, and hyperlipidemia (Wilson 
et al, 2002; Wellman and Friedberg, 2002; Lear et al, 2009). Therefore, 
subsequent monitoring may be necessary to guarantee the health of the 
immigrants and to avoid the risk of a transition to poor health over time.  
The nutritional status can be assessed by anthropometric, clinical, 
biochemical and dietary methodologies. Only the first one assessment will 
be examined in this paper with reference to its applicability on immigrants. 
The assessment of nutritional status by anthropometrics is a good strategy in 
case of immigrants. Basic nutritional assessment by anthropometry is useful 
not only in developing countries, but also  in countries in emergency 
conditions for immigration as European countries. It involves simple direct 
measurements to monitor people. The well-known advantages coming from 
an anthropometric evaluation are reported in Table 1.  
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Table 1 - Assessment of nutritional status in immigrants 
ANTHROPOMETRIC ADVANTAGES  
 This simple and quick method may be used on 
many people; 
 anthropometric instruments are simple, non-
expensive and need minimal training; 
 anthropometric method is safe and non-invasive; 
 it measures many variables of nutritional 
significance; 
 the measurements ratio (“anthropometric index”) 
may give further important information. 
 
 
Despite the clear advantages, there are also some limitations in an 
anthropometric assessment of nutritional status, such as, in particular, the 
methodological inability to identify specific nutrient deficiencies. Among 
anthropometric parameters (Table 2), the most frequently used measure of 
underweight, overweight and obesity is the body mass index (BMI). Waist 
girth, especially, and waist-to-hip ratio could be, however, more useful as 
measures of visceral fat than BMI to predict morbility and mortality in well-
nourished subjects (Larsson et al., 1984; Lee et al, 2008) and, in particular, 
in immigrants (Gualdi-Russo et al, 2014b). MUAC is the most appropriate 
indicator of the nutritional status in under-nourished children (WHO, 2013), 
especially when used with age-specific cut-offs (Laillou et al, 2014). Ethnic- 
and gender-specific equations were suggested for predicting parameters of 
body composition (FM; FFM) from Bioelectrical impedance analysis in 
children (Nightingale et al, 2013). Other detailed methodological indication 
on the nutritional assessment in children are reported in the following 
paragraph, while specific anthropometric technical notes were added in the 
appendix of this issue (Rinaldo, Gualdi-Russo, 2015). 
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Table 2 - Main anthropometric traits used in the assessment of nutritional 
status 
INDICES OF MALNUTRITION  
1. Weight-for-age 
2. Length/Stature-for-age* 
3. Weight-for-Length/Stature* 
4. MUAC (Mid-Upper Arm Circumference) 
5. BMI 
6. Skinfold Thicknesses 
7. Waist girth 
8. Waist-to-hip ratio 
9. Bio-impedance parameters 
* According to anthropometric rules, the length of the body on supine children below 2-3 
years of age and the stature upright for children above are recommended. 
 
Recent reviews of the literature about immigrant malnutrition in 
Europe found important differences in prevalence of obesity by ethnicity 
both in adults (Toselli et al, 2014b) and in children (Gualdi-Russo et al, 
2014a, c). 
Therefore, with particular reference to immigrants, Anthropometry 
can lead to: (1) identification of individuals/population groups at risk; (2) 
selection of individuals/population groups for intervention; (3) check of the 
situation after the intervention action. 
 
 
2-Anthropometric indicators in children 
 
Malnutrition assessment in children generally considers the first three 
traits reported in Table 2 or BMI. With reference to this assessment, the 
choice of appropriate reference standards and cut-offs for categories at risk 
is difficult. Some researchers suggest the local reference data -as ethnically 
more similar-, others the international reference data, according to more 
internationally acceptable definitions. Percentiles, percentage of the median 
or z-scores are used in the definition of cut-off points. Starting from a 
different terminology (overweight, obesity, at risk of overweight), different 
methods have been used according to a variety of reference data sets and 
developing specific centiles charts (Flegal et al, 2006). A scheme of the 
main cut-offs used is shown in Table 3.  
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Table 3 - Comparison among main traditional cut-off points used in the 
world. 
NUTRITIONAL 
STATUS  
WHO            EUROPE USA 
 Underweight <-2 z-scores < 3
rd 
centile 
 
< 5
th 
centile 
 
 Overweight  
 
>+2 z-scores > 90
th 
centile > 85
th 
centile 
 Obese  
 
>+3 z-scores > 97
th 
centile > 95
th 
centile 
 
As reported, underweight can be defined as BMI-for-age <5
th
 centile 
(in US) or <3
rd
 centile (in Europe). BMI-for-age cutoffs indicate risk of 
overweight in USA when >85
th
 centile or overweight in Europe when >90
th
 
centile. Obesity is defined in case of BMI values >95
th
 centile in USA or 
>97
th
 centile in Europe. 
The main methods for the current assessing of under-nourishment and 
over-nourishment are shown below.   
 
Assessment of under-nourishment 
 
Method 1 
According to the World Health Organization standards (WHO, 2006), 
a large sample of data collected on children of different nationalities  have 
been used to classify children as underweight, wasted, or stunted, each 
based on a cut off < −2 z-scores on growth charts.  Among the most 
commonly used charts of  weight-for-age, length/stature for age, weight-for-
length/stature, the first one is reported in Figure 1 - female sex-, with 
application examples.  
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Figure 1 - Weight-for-Age chart for girls (0-2 years of age) (from WHO 2006, 
modified): the plotted point below -2 z-score and above -3 z-score indicates a 
condition of moderate malnutrition; the point below -3 z-score indicates a 
condition of severe malnutrition. 
 
Method 2 
New international standards and cut-offs for thinness were proposed 
from 2-18 years on the basis of pooled international data for BMI, averaging 
curves defined to pass through BMI 16, 17, and 18.5 at 18 years (Cole et al, 
2007). The following different definitions of thinness grades 1, 2, and 3 
were provided: 1.Mild (18.5); 2.Moderate (17); 3.Severe  (<16). 
According to this method, a BMI value of 12.00 kg/m
2
 in a 8-years-
old girl, for example, indicates a condition of severe thinness, since the cut-
off point for the thinness grade 3 for girls at 8 years is 12.31 kg/m
2
. 
 
Assessment of over-nourishment 
 
Method 1 
Excess weight can be assessed by z-scores or percentiles on growth 
charts (WHO, 2006), as done for under-nourishment. On the same weight-
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for-age chart chosen previously, children are classified as overweight or 
obese when cut off point is >+2  or >+3 z-scores on weight for 
length/stature charts (Figure 2).  
 
 
Figure 2-Weight-for-length chart for girls (0-2 years of age) (from WHO 
2006, modified): the plotted point above +2 z-score and below +3 z-score 
indicates a condition of overweight; the point above +3 z-score indicates a 
condition of obesity. 
 
 
Method 2 
On the basis of an international cross-sectional growth survey, Cole et 
al. (2000) provided new age and sex specific cut-off points from 2 to 18 
years by centile curves passing through the widely used cut off points of 25 
and 30 kg/m
2
 for adult overweight and obesity at age 18 years. Children are 
classified as overweight or obese when their BMI value is above these 
centile curves. 
For example, if a girl, aged 8 y, has a BMI of 22.00 kg/m
2
, this 
indicates a condition of obesity, as 21.57 kg/m
2
 is the cut-off point for this 
nutritional status in 8-years-old girls. 
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These values are often referred to as  the International Obesity Task 
Force (IOTF) cut-off values. This method may be be used for international 
comparisons of prevalence of overweight/obesity without depending on 
reference data and on a specified percentile of a specific population (Flegal 
et al, 2006). 
 
3- Body Image perception 
 
Differences in nutritional status among ethnic groups can be related, 
in addition to differences in diet, physical activity and heredity, to 
differences in body image perception and ideal body image (Schuler et al, 
2008). The relationship between BMI and body dissatisfaction can be 
influenced by ethnicity with different standards of beauty and, consequently, 
different desire to be more or less thin (Fitzgibbon et al, 2000; Neumark-
Sztainer et al, 2002). 
Healthy eating, exercise habits and a positive body image need to be 
developed and nurtured at younger ages across ethnic groups (Fitzgibbon et 
al., 2000). 
Body image perception and body satisfaction can be assessed by the 
following methods: 
1. Questionnaires; 
2. Body Silhouette charts. 
A large number of questionnaires to measure a generic aspect of body 
satisfaction or body shape are available from literature. Using the “Physical 
appearance state and trait anxiety scale: trait version” (Thompson, 1995), 
the personal anxiety or general feel about own body or specific parts of own 
body may be descripted, answering to various questions, such as “Do you 
feel anxious, tense, or nervous about the extent to which you look 
overweight?”, by a scale from 0 (never) to 4 (almost always). 
Among the methods that are commonly employed there are figure 
drawings representing physiques from lean to obese with reference to BMI. 
Thompson and Gray (1995) developed a set of nine male and female 
schematic figures ranging from underweight to overweight to be used in 
adults. Similarly, sets of figures for preadolescent children (Collins, 1991) 
and for adolescents (Sánchez-Villegas et al, 2001) have been proposed.  
In North-America, Asians and Whites prefer the thin body ideal and 
Hispanics and African-Americans tend to prefer a larger body size (Schuler 
et al, 2008). As a consequence, African-American women are less 
preoccupied with dieting and weight loss and less negative about their body 
image than White and Latin Americans (Miller et al, 2000). Satisfaction, 
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wealth, and happiness resulted associated to obesity in Caribbean 
adolescents of African descent (Simeon et al, 2003). The majority of 
European immigrants come from Africa where, according to literature, 
larger body size is an ideal of beauty as observed among Sahraoui women 
(Morocco), who show an high prevalence of overweight and obesity 
(Rguibi, Belahsen, 2006). Ghanaians, Ugandans, Kenyans and 
Zimbabweans rated larger  female figures as ideal compared to US or 
British women (Cogan et al, 1996; Furnham, Baguma, 1994; Swami et al, 
2012).  
 
4-European studies on immigrants  
 
Only few studies concerned ethnic differences in nutritional status and 
body image perception in Europe. Some interesting results were reported 
from three different researches carried out both on adults of different origin 
in Northern Europe and on children in Southern Europe, as follows: 
 
 Study on African adult immigrants in Northern Europe  
 
Authors: Nicolau et al, 2012; 
Design: cross-sectional; 
Sample: Dutch Moroccan women  living in Netherland (N=22) and  
Moroccan women living in Morocco (N=31); 
Setting: Amsterdam (Netherland) and coastal Rif region of North 
Morocco. 
Tool: interview and silhouette drawings. 
Results: there was an high prevalence of overweight and obesity 
among migrant women of Moroccan origin. Overweight was attributed to 
traditional Moroccan foods and food culture by participants in Amsterdam 
and to adoption of the Western diet by participants in Morocco. There was a 
general lack of knowledge regarding appropriate physical activity. All 
participants reported a cultural shift in preference towards slimmer body 
sizes, also if weight gain still tends to be seen as a sign of success. 
Conclusions: the high prevalence of overweight and obesity among 
migrant women of Moroccan origin may partly be explained by a preference 
for large body sizes. Although there is a shift in body size preferences, both 
in Morocco and among Moroccans in the Netherlands, traditional ideals 
regarding body weight generate ambivalence and form a potential barrier to 
weight loss.  
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 Study on Asian adult immigrants in Northern Europe  
 
Authors: Raberg et al, 2009; 
Design: cross-sectional; 
Sample: Pakistanis and Sri Lankans (N= 629); 
Setting: Oslo (Norway); 
Tool: anthropometry and questionnaire. 
Results: both bodily dissatisfaction and unrecognized overweight 
resulted among South Asians in Norway with an overestimation of one’s 
own weight among under- and normal-weight women  and  underestimation 
in overweight and obese have been found in South Asian immigrants. In 
comparison to ethnic Norwegian women, showing that 80% of those 
overweight and 90% of those obese were slimming, the Pakistani and Sri 
Lankan women show that about 40% of the overweight and obese had been 
slimming the past year. There are differences in how men and women 
attempt to diet: fewer daily meals in dissatisfied women, physical activity to 
gain weight in dissatisfied men.  
Conclusions: there are both weight dissatisfaction and unrecognized 
overweight among South Asian immigrants in Norway. Associated factors 
and interrelationship require further research.   
 
 Study on children of immigrants in Southern Europe  
 
Authors: Gualdi-Russo et al, 2012; 
Design: cross-sectional; 
Sample: 2706 schoolchildren (1405 boys and 1301 girls) aged 8–9 
years and their mothers; 
Setting: Emilia-Romagna region (North Italy); 
Tool: Anthropometry and Collins’ body image silhouettes. 
Results: The BMI values were lower in children of immigrant 
mothers than in Italian children. The prevalence of overweight was lower 
and prevalence of underweight higher in children of immigrant mothers than 
in Italian children. The misperception of body image shows a frequency of 
three times greater  in underweight boys with immigrant mothers than in 
those ones with Italian mothers, while the misperception of body image of 
overweight children with Italian mothers is greater than children with 
immigrant mothers. The ideal figure values were higher in the immigrant 
mothers of male children and lower in the Italian mothers of female 
children. 
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Conclusions: cultural and behavioral factors linked to ethnicity play 
an important role in the nutritional status of children and in the perceived 
and ideal body image. 
 
 
5- Discussion and conclusions 
 
Changes in environment, lifestyle and dietary behavior affect health 
and nutritional status of migrants. In many European countries, overweight 
and obesity prevalence is higher in migrants from developing countries than 
in host populations (Kumar et al, 2006; Gualdi-Russo et al, 2009, 2014c; 
Toselli et al, 2014a). Therefore, the nutritional status of immigrants must be 
assessed and regularly monitored. 
In some immigrants, particularly women, over-weight prevalence is 
higher than in their compatriots residing in their country of origin (Nicolau 
et al, 2012). Additionally, overweight prevalence may increase with 
duration of residence in the host society (Oza-Frank, Cunningham, 2010). 
According to a recent review on immigrants in Europe (Toselli et al, 
2014b), the highest obesity values were observed in Moroccan women in 
the Netherland and in Tunisian men in Italy. Women show higher 
frequencies of overweight and obesity than men in all ethnic groups.   
The use of anthropometric parameters as rapid indicators of health 
status in screening of a large number of subjects is an effective and cheap 
method to provide preliminary indications in individuals or ethnic groups at 
greater risk of poor health. For these reasons anthropometry is largely used, 
both in developing and developed countries, when it is necessary to measure 
and monitor large samples of immigrant people in emergency conditions. 
The anthropometric parameters may  be an important tool to identify 
immigrants at high cardiovascular and metabolic risk who therefore require 
lifestyle and medical intervention. In addition to the reported anthropometric 
traits, sagittal abdominal diameter resulted an excellent marker of metabolic 
and cardiovascular risk factors (Petersson et al, 2007) comparing different 
other anthropometric measures in migrant women in Sweden. In general the 
superiority of measures of centralized obesity, especially waist-to-stature 
ratio (Lee et al, 2008), was recognized for detecting cardiovascular risk 
factors in both men and women. However, the most frequently used 
measure of underweight, overweight and obesity is the body mass index 
(BMI). The cut-off points proposed by Cole et al (2000; 2007) are 
recommended for international comparisons in children and adolescents 
both in case of  undernourishment, as thinness, and in case of over-
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nourishment, as overweight/obesity, overcoming the problem of different 
centile cut-off points used.   
In the development of health promotion activities relating to migrants 
in Europe more research is needed regarding bodily dissatisfaction and the 
relationship between perception of weight and weight-change attempts to 
prevent and treat both obesity and eating disorders. Body image perception 
and anthropometric assessment of nutritional status could play an important 
role in future programs of nutritional surveillance as they provide 
indications of dissatisfaction, body image disturbances and of possible 
trends closely associated with ill health in children and adults of different 
ethnic origin.  
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